US 20160276615A1

12) Patent Application Publication (o) Pub. No.: US 2016/0276615 Al

a9y United States

KITABAYASHI

(43) Pub, Date: Sep. 22, 2016

(54) ORGANIC LIGHT EMITTING DISPLAY
PANEL AND METHOD OF
MANUFACTURING THE SAME

(71) Applicant: Samsung Display Co., Ltd., Yongin-si
(KR)

(72) Inventor: Atsushi KITABAYASHI, Hwaseong-si

(KR)

(21) Appl. No.: 14/957,750

(22) Filed: Dec. 3, 2015
(30) Foreign Application Priority Data
Mar. 18,2015 (KR) e 10-2015-0037672

Publication Classification

(51) Int.CL

HO1L 51/50 (2006.01)
HOIL 51/00 (2006.01)
HO1L 51/56 (2006.01)

(52) US.CL
CPC oo, HO1L 51/5036 (2013.01); HO1L 51/56
(2013.01); HOIL 51/0003 (2013.01)

(57) ABSTRACT

An exemplary embodiment discloses an organic light emit-
ting display panel including a base substrate comprising first
pixels configured to emit a light having a first wavelength and
second pixels configured to emit a light having a second
wavelength and a pixel definition layer disposed on the base
substrate. The pixel definition layer includes first and second
openings. The first opening corresponds to light emitting
areas of n (nis anatural number equal to or greater than 2) first
pixels among the first pixels. The second opening corre-
sponds to light emitting areas of m (m is a natural number
equal to or greater than 1 and smaller than n) second pixels
among the second pixels. An area of the light emitting area of
each of the first pixels is smaller than an area of the light
emitting area of each of the second pixels.
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ORGANIC LIGHT EMITTING DISPLAY
PANEL AND METHOD OF
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the benefit
of Korean Patent Application No. 10-2015-0037672, filed on
Mar. 18, 2015, which is hereby incorporated by reference for
all purposes as if fully set forth herein.

BACKGROUND

[0002] 1.Field

[0003] Exemplary embodiments relate to an organic light
emitting display panel and a method of manufacturing the
same. More particularly, exemplary embodiments relate to an
organic light emitting display panel manufactured using a
solution process and a method of manufacturing the organic
light emitting display panel.

[0004] 2. Discussion of the Background

[0005] Recently, an organic light emitting diode display has
been spotlighted as a next generation display device since it
has superior brightness and viewing angle, and does not need
to include a separate light source when compared to a liquid
crystal display. Therefore, the organic light emitting diode
display may be made thin and light weight. In addition, the
organic light emitting diode display has other beneficial prop-
erties, e.g., low power consumption, high brightness, fast
response speed.

[0006] Theorganic light emitting diode display includes an
organic light emitting device that includes an anode elec-
trode, a light emitting layer, and a cathode electrode. Holes
and electrons are injected into the light emitting layer through
the anode electrode and the cathode electrode, and are recom-
bined in the light emitting layer to generate excitons. The
excitons emit energy, which is discharged when an excited
state returns to a ground state, as light.

[0007] Ingeneral, anodes are disposed ona substrate and an
organic insulating layer is disposed on the substrate to cover
the anodes. The organic insulating laver is patterned to have
openings formed therethrough, and thus a pixel definition
layer is formed. The anodes are partially exposed through the
openings of the pixel definition layer. Areas defined by the
openings are defined as light emitting areas of pixels. Hole
transport areas and light emitting layers are formed on the
anodes in the light emitting areas of the pixels.

[0008] However, the process of manufacturing an organic
light emitting display is complex. Further, it is difficult to
control the thickness of particular components of the organic
light emitting display to provide the proper resonance struc-
ture.

[0009] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the inventive concept, and, therefore, it
may contain information that does not form the prior art that
is already known in this country to a person of ordinary skill
in the art.

SUMMARY

[0010] Exemplary embodiments provide an organic light
emitting display panel including a pixel defining layer, which
is capable of simplifying a manufacturing process using an
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inkjet printing method and precisely controlling a thickness
of an organic light emitting device with resonance structure.
[0011] Additional aspects will be set forth in the detailed
description which follows, and, in part, will be apparent from
the disclosure, or may be learned by practice of the inventive
concept.

[0012] An exemplary embodiment discloses an organic
light emitting display panel including a base substrate having
first pixels configured to emit a light having a first wavelength
and second pixels configured to emit a light having a second
wavelength and a pixel definition layer disposed on the base
substrate. The pixel definition layer includes first and second
openings. The first opening corresponds to light emitting
areas of n (n is a natural number equal to or greater than 2) first
pixels among the first pixels. The second opening corre-
sponds to light emitting areas of m (m is a natural number
equal to or greater than 1 and smaller than n) second pixels
among the second pixels. An area of the light emitting area of
each of the first pixels is smaller than an area of the light
emitting area of each of the second pixels.

[0013] The base substrate further includes a plurality of
third pixels emitting a light having a third wavelength. The
pixel definition layer further includes a third opening formed
therethrough.

[0014] The third opening corresponds to light emitting
areas ofk (k is a natural number equal to or greater than 1 and
smaller than m) third pixels.

[0015] The area of the light emitting area of each of the
second pixels is smaller than an area of the light emitting area
of each of the third pixels.

[0016] Thefirst wavelength is longer than the second wave-
length and the second wavelength is longer than the third
wavelength.

[0017] The light emitting area of each of the first pixels is
defined by an area in which a first anode disposed on the base
substrate is overlapped with a first light emitting layer dis-
posed on the first anode. The light emitting area of each of the
second pixels is defined by an area in which a second anode
disposed on the base substrate is overlapped with a second
light emitting layer disposed on the second anode. The light
emitting area of each of the third pixels is defined by an area
in which a third anode disposed on the base substrate is
overlapped with a third light emitting layer disposed on the
third anode.

[0018] The first opening exposes areas defined between n
first anodes among the n first anodes and the base substrate.
The second opening exposes areas defined between m second
anodes among the m second anodes and the base substrate.
The third opening exposes areas defined between k third
anodes among the k third anodes and the base substrate.
[0019] The organic light emitting display panel further
includes a cathode disposed on the first, second, and third
light emitting layers.

[0020] A length measured from the first anode to the cath-
ode along a thickness direction of the first light emitting layer
is longer than a length measured from the second anode to the
cathode along a thickness direction of the second light emit-
ting layer. A length measured from the second anode to the
cathode along a thickness direction of the third light emitting
layer is longer than a length measured from the third anode to
the cathode along the thickness direction.

[0021] According to the above, an efficiency of the manu-
facturing process for the organic light emitting display panel



US 2016/0276615 A1l

may be improved. In addition, the thickness of the organic
light emitting diode may be precisely controlled.

[0022] Embodiments of the inventive concept provide a
method of manufacturing the organic light emitting display
panel includes forming an anode layer, forming a pixel defi-
nition layer, forming hole transport regions, forming light
emitting layers, forming electron transport regions, and form-
ing a cathode.

[0023] Form an anode layer on a base substrate. An anode
layer includes a plurality of first anodes and a plurality of
second anodes each having an area greater than an area of
each of the first anodes.

[0024] An exemplary embodiment also discloses a method
of manufacturing an organic light emitting display panel
including disposing an anode layer including first anodes and
second anodes, each second anode having an area greater than
each of the first anodes on a base substrate. The method also
includes disposing a pixel definition layer including a first
opening exposing n (n is a natural number equal to or greater
than 2) first anodes of the first anodes and a second opening
exposing m (m is a natural number equal to or greater than 1
and smaller than n) second anodes of the second anodes,
disposing a liquefied material to areas corresponding to the
first and second openings to form hole transport regions on
the n first anodes and the m second anodes, disposing a first
liquefied organic material to an area corresponding to the first
opening to form a first light emitting layer and a second
liquefied organic material to an area corresponding to the
second opening to form a second light emitting layer, dispos-
ing electron transport regions on the first and second light
emitting layers, and disposing a cathode on the electron trans-
port regions.

[0025] The foregoing general description and the following
detailed description are exemplary and explanatory and are
intended to provide further explanation of the claimed subject
matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The accompanying drawings, which are included to
provide a further understanding of the inventive concept, and
are incorporated in and constitute a part of this specification,
illustrate exemplary embodiments of the inventive concept,
and, together with the description, serve to explain principles
of the inventive concept.

[0027] FIG. 1 is a block diagram illustrating an organic
light emitting display device with an organic light emitting
display panel according to an exemplary embodiment.
[0028] FIG.2is an equivalent circuit diagram illustrating a
pixel of an organic light emitting display panel of FIG. 1.
[0029] FIG. 3 is a perspective view of the organic light
emitting display panel of FIG. 1.

[0030] FIGS. 4 and 5 are plan views illustrating the organic
light emitting display panel of FIG. 3;

[0031] FIG. 6 is a perspective view of the organic light
emitting display panel illustrating a pixel definition layer of
FIG. 3.

[0032] FIG.7Aisacross-sectional view of the organic light
emitting display panel taken along sectional line I-I' of FIG. 5.
[0033] FIG.7B s across-sectional view of the organic light
emitting display panel taken along sectional line II-IP of FIG.
5.

[0034] FIGS.7C, 7D, 7E, 7F, and 7G illustrate a manufac-
turing method of the organic light emitting display panel as
sectional views taken along sectional line I-I' of FIG. 5.
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[0035] FIG. 8 is a flowchart illustrating a manufacturing
method of the organic light emitting display panel of FIG. 5
and corresponding to FIGS. 7C-7G.

[0036] FIGS. 9 and 10 are plan views showing an organic
light emitting display panel according to an exemplary
embodiment.

[0037] FIGS. 11 and 12 are plan views showing an organic
light emitting display panel according to an exemplary
embodiment.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0038] In the following description, for the purposes of
explanation, numerous specific details are set forth in order to
provide a thorough understanding of various exemplary
embodiments. It is apparent, however, that various exemplary
embodiments may be practiced without these specific details
or with one or more equivalent arrangements. In other
instances, well-known structures and devices are shown in
block diagram form in order to avoid unnecessarily obscuring
various exemplary embodiments.

[0039] In the accompanying figures, the size and relative
sizes of layers, films, panels, regions, etc., may be exagger-
ated for clarity and descriptive purposes. Also, like reference
numerals denote like elements.

[0040] When an element or layer is referred to as being
“on,” “connected to,” or “coupled to” another element or
layer, it may be directly on, connected to, or coupled to the
other element or layer or intervening elements or layers may
be present. When, however, an element or layer is referred to
as being “directly on,” “directly connected to,” or “directly
coupled to” another element or layer, there are no intervening
elements or layers present. For the purposes of this disclosure,
“atleastone of X, Y, and Z” and “at least one selected from the
group consisting of X, Y, and Z”” may be construed as X only,
Y only, Z only, or any combination of two or more of X, Y, and
Z, such as, for instance, XYZ, XYY, YZ, and ZZ. Like num-
bers refer to like elements throughout. As used herein, the
term “and/or” includes any and all combinations of one or
more of the associated listed items.

[0041] Although the terms first, second, etc. may be used
herein to describe various elements, components, regions,
layers, and/or sections, these elements, components, regions,
layers, and/or sections should not be limited by these terms.
These terms are used to distinguish one element, component,
region, layer, and/or section from another element, compo-
nent, region, layer, and/or section. Thus, a first element, com-
ponent, region, layer, and/or section discussed below could be
termed a second element, component, region, layer, and/or
section without departing from the teachings of the present
disclosure.

[0042] Spatially relative terms, such as “beneath,” “below,”
“lower,” “above,” “upper,” and the like, may be used herein
for descriptive purposes, and, thereby, to describe one ele-
ment or feature’s relationship to another element(s) or feature
(s) as illustrated in the drawings. Spatially relative terms are
intended to encompass different orientations of an apparatus
in use, operation, and/or manufacture in addition to the ori-
entation depicted in the drawings. For example, if the appa-
ratus in the drawings is turned over, elements described as
“below” or “beneath” other elements or features would then
be oriented “above” the other elements or features. Thus, the
exemplary term “below” can encompass both an orientation
of above and below. Furthermore, the apparatus may be oth-
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erwise oriented (e.g., rotated 90 degrees or at other orienta-
tions), and, as such, the spatially relative descriptors used
herein interpreted accordingly.

[0043] The terminology used herein is for the purpose of
describing particular embodiments and is not intended to be
limiting. As used herein, the singular forms, “a,” “an,” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise. Moreover, the terms
“comprises,” “comprising,” “includes,” and/or “including,”
when used in this specification, specify the presence of stated
features, integers, steps, operations, elements, components,
and/or groups thereof, but do not preclude the presence or
addition of one or more other features, integers, steps, opera-
tions, elements, components, and/or groups thereof.

[0044] Various exemplary embodiments are described
herein with reference to sectional illustrations that are sche-
matic illustrations of idealized exemplary embodiments and/
or intermediate structures. As such, variations from the
shapes of the illustrations as a result, for example, of manu-
facturing techniques and/or tolerances, are to be expected.
Thus, exemplary embodiments disclosed herein should not be
construed as limited to the particular illustrated shapes of
regions, but are to include deviations in shapes that result
from, for instance, manufacturing. For example, an implanted
region illustrated as a rectangle will, typically, have rounded
or curved features and/or a gradient of implant concentration
at its edges rather than a binary change from implanted to
non-implanted region. Likewise, a buried region formed by
implantation may result in some implantation in the region
between the buried region and the surface through which the
implantation takes place. Thus, the regions illustrated in the
drawings are schematic in nature and their shapes are not
intended to illustrate the actual shape of a region of a device
and are not intended to be limiting.

[0045] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this disclosure is a part. Terms, such as those defined in
commonly used dictionaries, should be interpreted as having
ameaning that is consistent with their meaning in the context
of the relevant art and will not be interpreted in an idealized or
overly formal sense, unless expressly so defined herein.

[0046] FIG. 1 is a block diagram illustrating an organic
light emitting display device having an organic light emitting
display panel according to an exemplary embodiment.
[0047] Referring to FIG. 1, the organic light emitting dis-
play device includes a scan driver 100, a data driver 200, and
an organic light emitting display panel DP.

[0048] The scan driver 100 receives a gate control signal
(not shown) from a timing controller (not shown). The gate
control signal includes a vertical start signal that starts an
operation of the scan driver 100 and a clock signal that deter-
mines an output timing of signals. The scan driver 100 gen-
erates scan signals sequentially applied to gate lines GL1 to
GLn. In addition, the scan driver 100 generates light emitting
control signals in response to a gate control signal and applies
the light emitting control signals to light emitting lines (not
shown).

[0049] FIG. 1 illustrates a single scan driver 100 that out-
puts the scan signals to the gate lines GL1 to GLn. However,
exemplary embodiments are not limited to a single scan driver
100. In other words, multiple scan drivers 100 may output the
scan signals to the gate lines GL1 to GLn.
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[0050] The data driver 200 receives a data control signal
(not shown) and image data (not shown) from the timing
controller. The data driver 200 converts the image data to data
signals and applies the data signals to data lines DL1 to DLm
insulated from the gate lines GL.1 to GLn while crossing the
gate lines GL1 to GLn. The data signals are analog voltages
corresponding to grayscale values of the image data.

[0051] The organic light emitting display panel DP
includes the gate lines GL1 to GLn, the data lines DL1 to
DLm, and pixels PX. The gate lines GL.1 to GLn extend ina
first direction DR1 and are arranged in a second direction
DR2 substantially perpendicular to the first direction DR1.
The data lines DL1 to DLm are insulated from the gate lines
GL1 to GLn while crossing the gate lines GL1 to GLn. In
other words, a large portion of the data lines DLL1 to DL.m may
extend in the second direction DR2 and arranged in the first
direction DR1.

[0052] Each of'the pixels PX is connected to a correspond-
ing gate line of the gate lines GL1 to GLn and a corresponding
data line of the data lines DL1 to DLm. Although not shown
in FIG. 1, each of the pixels PX may be connected to multiple
gate lines of the gate lines GL.1 to GLn.

[0053] FIG. 2 is an equivalent circuit diagram illustrating a
pixel of an organic light emitting display panel of FIG. 1.
[0054] Referring to FIG. 2, each of the pixels PX includes
an organic light emitting diode OLED and a circuit part
controlling the organic light emitting diode OLED. The cir-
cuit part includes a first transistor TR1, a second transistor
TR2, and acapacitor CAP. The circuit diagram of the pixel PX
should not be limited to the circuit diagram shown in FIG. 2.
[0055] The first transistor TR1 includes a control electrode
connected to the gate line GL, an input electrode connected to
the data line DL, and an output electrode. The first transistor
TR1 outputs a data signal applied to the data line DL in
response to the gate signal applied to the gate line GL.
[0056] The capacitor CAP includes a first electrode con-
nected to the first transistor TR1 and a second electrode
applied with a first source voltage ELVDD. The capacitor
CAP is charged with a voltage corresponding to the data
signal provided from the first transistor TR1.

[0057] The second transistor TR2 includes a control elec-
trode connected to the output electrode of the first transistor
TR1 and the first electrode of the capacitor CAP, an input
electrode applied with the first source voltage ELVDD, and an
output electrode. The output electrode of the second transistor
TR2 is connected to the organic light emitting diode OLED.
The second transistor TR2 controls a driving current flowing
through the organic light emitting diode OLED in response to
the voltage charged in the capacitor CAP.

[0058] The organic light emitting diode OLED includes an
anode (not shown) connected to the second transistor TR2 to
receive the first source voltage ELVDD and a cathode (not
shown) applied with a second source voltage ELVSS. In
addition, the organic light emitting diode OLED includes a
light emitting layer (not shown) disposed between the anode
and the cathode. The organic light emitting diode OLED
emits a light during a turn-on period of the second transistor
TR2.

[0059] FIG. 3 is a perspective view illustrating the organic
light emitting display panel DP of the organic light emitting
display device of FIG. 1. FIGS. 4 and 5 are plan views illus-
trating the organic light emitting display panel DP of FIG. 3.
FIG. 6 is a perspective view illustrating a pixel definition layer
shown in FIG. 3.
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[0060] Referring to FIG. 3, an element layer 20 is formed or
otherwise disposed on a base substrate 10.

[0061] Thebase substrate 10 includes an organic layer and/
or an inorganic layers. In particular, the base substrate 10 may
include an organic material to provide a flat surface.

[0062] The base substrate 10 includes a conductive layer
(not shown) and an insulating layer (not shown). The conduc-
tive layer includes the first and second transistors TR1 and
TR2 shown in FIG. 2. In addition, the conductive layer
includes the gate lines GL1 to GLn and the data lines DL1 to
DLn shown in FIGS. 1 and 2. The insulating layer is formed
or otherwise disposed at an uppermost position of the base
substrate 10.

[0063] The element layer 20 includes a pixel definition
layer (not shown) and an organic light emitting diode (not
shown).

[0064] An encapsulation layer 30 is formed or otherwise
disposed on the element layer 20. The encapsulation layer 30
includes thin film encapsulation layers. The thin film encap-
sulation layers include a silicon nitride layer and a silicon
oxide layer. Hereinafter, the present exemplary embodiment
will be described except for the encapsulation layer 30.
[0065] FIG. 4 shows pixels PX1, PX2, and PX3 and light
emitting areas EA1, EA2, and EA3 corresponding to the
pixels PX1, PX2, and PX3. The organic light emitting diode
is formed or otherwise disposed in each of the light emitting
areas EA1, EA2, and EA3.

[0066] The light emitting area EA1 (hereinafter, “first light
emitting area”) of the first pixel PX1 has an area smaller than
that of the light emitting area EA2 (hereinafter “second light
emitting area”) of the second pixel PX2. The area of the
second light emitting area EA2 is smaller than that of the light
emitting area EA3 (hereinafter, “third light emitting area”) of
the third pixel PX3. Although, the area of the first, second, and
third light emitting areas EA1, EA2, and EA3 is described and
illustrated as the first light emitting area EA1 is smaller than
the second light emitting area EA2, and second light emitting
area BEA2 is smaller than the third light emitting area EA3
(i.e., EA1<EA2<EA3), the exemplary embodiments should
not be limited to such size restrictions for the light emitting
areas. Instead, the first, second, and third light emitting areas
FEA1, EA2, EA3 may have different relative sizes than what is
illustrated and described (e.g., EA3<EA2<EA1 and
FEAI<EA3<EA2).

[0067] Thefirst, second, and third light emitting areas EA1,
EA2, and EAS3 are alternately arranged in the first direction
DR1. Accordingly, the first light emitting area EA1 may be
disposed between the second and third light emitting areas
EA2 and EA3 in the first direction DR1. In addition, the
second light emitting area EA2 may be disposed between the
first and third light emitting areas EA1 and EA3 and the third
light emitting areas EA3 may be disposed between the first
and second light emitting areas EA1 and EA2.

[0068] The first light emitting areas EA1 are arranged in
one line along the second direction DR2 (i.e., arranged in a
column). The second light emitting areas EA2 are arranged in
one line along the second direction DR2 (i.e., arranged in a
column). The third light emitting areas EA3 are arranged in
one line along the second direction DR2 (i.e., arranged in a
column).

[0069] Thefirstlight emitting area EA1 emits a light having
a first wavelength, the second light emitting area EA2 emits a
light having a second wavelength, and the third light emitting
area EA3 emits a light having a third wavelength. The first
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wavelength is longer than the second wavelength and the
second wavelength is longer than the third wavelength. The
first wavelength is in a range from about 610 nm to about 750
nm. In this case, the light emitted from the first light emitting
area EA1 is a red color. The second wavelength is in a range
from about 495 nm to about 570 nm. In this case, the light
emitted from the second light emitting area EA2 is a green
color. The third wavelength is in a range from about 450 nm
to about 495 nm. In this case, the light emitted from the third
light emitting area EA3 is a blue color. However, the wave-
lengths of the light emitted from the first, second, and third
light emitting areas EA1, EA2, and EA3 should not be limited
to such wavelength or colors.

[0070] The organic light emitting display panel DP dis-
plays desired colors by combining the lights respectively
emitted from the first, second, and third light emitting areas
BA1,EA2, and EA3.

[0071] Referring to FIGS. 5 and 6, the pixel definition layer
PDL expose the first, second, and third light emitting areas
EAL, EA2, and EA3.

[0072] The pixel definition layer PDL includes of first
openings OP1, second openings OP2, and third openings
OP3, which are formed through the pixel definition layer
PDL.

[0073] The first openings OP1 are defined to correspond to
n (n is a natural number equal to or greater than 2) first light
emitting areas EA1. Therefore, the n first light emitting areas
EA1 emit the light having the first wavelength through the
first openings OP 1. In this case, the “n” may be, but not
limited to, 4. In other words, a single first opening OP1 may
include four first light emitting areas EA1 and four first pixels
PX1.

[0074] The second openings OP2 are defined to correspond
to m (m is a natural number equal to or greater than 1 and
smaller than n) second light emitting areas EA2. Therefore,
the m second light emitting areas EA2 emit the light having
the second wavelength through the second openings OP2. In
this case, the “m” may be, but notlimited to, 2. In other words,
a single second opening OP2 may include two second light
emitting areas EA2 and two second pixels PX2.

[0075] The third openings OP3 are defined to correspond to
k (k is a natural number equal to or greater than 1 and equal to
or smaller than m) third light emitting areas EA3. Therefore,
the k third light emitting areas EA3 emit the light having the
third wavelength through the third openings OP3. In this case,
the “I’” may be, but not limited to, 1. In other words, a single
third opening OP3 may include a single third light emitting
areas EA3 and a single third pixel PX3.

[0076] FIG. 7A is a cross-sectional view taken along a line
I-I' shown in FIG. 5. FIG. 7B is a cross-sectional view taken
along a line II-IP shown in FIG. 5.

[0077] Referring to FIGS. 7A and 7B, first, second, and
third anode electrodes ADE1, ADE2, and ADE3 are disposed
on the base substrate 10. A width (hereinafter, “a first width”)
WD1 of the first anode ADE1 is smaller than a width (here-
inafter, “a second width™”) WD2 of the second anode ADE2.
The second width WD2 is smaller than a width (hereinafter,
“a third width”) WD3 of the third anode ADE3. Due to a
difference between the first, second, and third widths WD1,
WD2, and WD3, a difference exists between the areas of the
first, second, and third light emitting areas EA1, FA2, and
EA3 as previously illustrated in FIG. 4.

[0078] The pixel definition layer PDL exposes the first,
second, and third anodes ADE1, ADE2, and ADE3 and is
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disposed on the base substrate 10. The pixel definition layer
PDL is disposed to overlap with a portion of the first, second,
and third anodes ADE1, ADE2, and ADE3, but exemplary
embodiments should not be limited to having the pixel defi-
nition layer PDL disposed to overlap a portion of the first,
second, and third anodes ADE1, ADE2, and ADE3. The pixel
definition layer PDL may be disposed to not overlap with the
first, second, and third anodes ADE1, ADE2, and ADE3.
[0079] The pixel definition layer PDL includes the first,
second, and third openings OP1, OP2, and OP3, which are
formed through the pixel definition layer PDL.

[0080] Hole transport regions HTR are disposed on the
first, second, and third anodes ADE1, ADE2, and ADE3. The
hole transport regions HTR inject and transport holes to first,
second, and third light emitting layers EML1, EML2, and
EML3 from the first, second, and third anodes ADE1, ADE2,
and ADE3. The hole transport region HTR includes at least
one of a hole injection layer, a hole transport layer, a buffer
layer, and an electron blocking layer.

[0081] The hole transport region HTR has a single-layer
structure of a single material, a single-layer structure of dif-
ferent materials from each other, or a multi-layer structure of
different materials from each other. For instance, the hole
transport region HTR has a single-layer structure of different
materials from each other, or has a structure of the hole
injection layer/the hole transport layer, the hole injection
layer/the hole transport layer/the buffer layer, the hole injec-
tion layer/the buffer layer, the hole transport layer/the buffer
layer, or the hole injection layer/the hole transport layer/the
electron blocking layer, which are sequentially stacked from
the first, second, and third anodes ADE1, ADE2, and ADE3.
However, exemplary embodiments should not be limited to
such structures.

[0082] Each of the first, second, and third light emitting
layersEML1, EML2, and EML3 is disposed on a correspond-
ing hole transport region of the hole transport regions HTR.
When the first light emitting layer EML1 emits the light
having the red color, the first light emitting layer EML1
includes a fluorescent material containing 2-(4-biphenylyl)-
5-phenyl-1,3 4-oxadiazole:tris(dibenzoylmethane) phenan-
thoroline europium (I1I) (also known as PBD:Eu(dbm)3
(phen)) or Perylene, or both. The first light emitting layer
EML1 includes dopants selected from a metal complex, such
as  bis(1-phenyl-isoquinoline)(acetylacetonato)iridium(I1I)
(also know as Ir(piq),(acac)), bis(2-phenylquinoline)(acety-
lacetonate)iridium(1II) (also known as Ir(2-phq),(acac) or
PQIr(acac)), tris(2-phenylquinoline)iridium(IIT) (also known
as Ir(2-phq),), platinum octaethylporphyrin (also known as
PtOEP), etc., and an organometallic complex.

[0083] When the second light emitting layer EML2 emits
the light having the green color, the second light emitting
layer EML2 includes a fluorescent material containing tris(8-
hydroxyquinolino)-aluminum (also known as Alg;). The sec-
ond light emitting layer EML2 includes dopants selected
from a metal complex, such as fac-tris(2-phenylpyridine)iri-
dium(I1I) (also known as Ir(ppy);), and an organometallic
complex.

[0084] When the third light emitting layer EML3 emits the
light having the blue color, the third light emitting layer
EML3 includes a fluorescent material including any one
selected from the groups consisting of spiro-4,4'-bis(2,
2'diphenylvinil)-1,1'-biphenyl (also known as spiro-DPVBi),
2,2'7,7"-tetrakis(biphenyl-4-y1)-9,9'-spirobifluorene  (also
known as spiro-6P), distyryl-benzene (also known as DSB),
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distyryl-arylene (also known as DSA), polyfluorene-based
polymerand poly(p-phenylene vinylene)-based polymer. The
third light emitting layer EML3 includes dopants selected
from a metal complex, such as Iridium (IIT) bis(2-(4.6-difluo-
rophenyl pyridinato-N,C2 picolinate) (also known as Ir(4,6-
F,ppy),(pic)), and an organometallic complex.

[0085] Electron transport regions ETR are disposed on the
first, second, and third light emitting layers EML1, EML.2,
and EML3.

[0086] The electron transport region ETR includes at least
one of a hole blocking layer, an electron transport layer, and
an electron injection layer, but it should not be limited to such
layers.

[0087] For instance, the electron transport region ETR has
a structure of the electron transport layer/the electron injec-
tion layer or the hole block layer/the electron transport layer/
the electron injection layer, which are sequentially stacked
from the light emitting layer, or a single-layer structure
obtained by mixing two or more layers, but it should not be
limited such a iii structure.

[0088] The cathode CTD is disposed on the electron trans-
port region ETR and the pixel definition layer PDL.

[0089] The cathode CTD may be a common electrode or a
negative electrode. The cathode CTD may be a transmissive,
transflective, or reflective electrode. When the cathode CTD
is the transmissive electrode, the cathode CTD includes Li,
Ca, LiF/Ca, LiF/Al, Al, Mg, BaF, Ba, Ag, a compound
thereof, or a mixture of Ag and Mg.

[0090] The first light emitting area EA1 (refer to FIG. 4) is
defined by an area in which the first anode ADE1 is over-
lapped with the first light emitting layer EML1. The second
light emitting area EA2 (refer to FIG. 4) is defined by an area
in which the second anode ADE2 is overlapped with the
second light emitting layer EML2. The third light emitting
area EA3 (refer to FIG. 4) is defined by an area in which the
third anode ADE3 is overlapped with the third light emitting
layer EML3. However, the first, second, and third light emit-
ting areas EA1, EA2, and EA3 should not be limited to such
an area that is defined by the overlapping of the anodes ADE1,
ADE2, and ADE3 by the light emitting layers EML1, EML2,
and EML3. Instead, the first, second, and third light emitting
areas EA1, EA2, and EA3 may be defined to correspond
solely to the first, second, and third light emitting layers
EML1, EML2, and EML3.

[0091] The lights respectively emitted from the first, sec-
ond, and third light emitting layers EML1, EML.2, and EML3
have different wavelengths from each other. Accordingly, the
organic light emitting diodes have different thicknesses to
satisfy the resonance structure.

[0092] A first resonance distance RD1 is obtained by mea-
suring a distance between the first anode ADF1 and the cath-
ode CTD in a thickness direction of the first light emitting
layer EML1. A second resonance distance RD2 is obtained by
measuring a distance between the iii second anode ADE2 and
the cathode CTD in a thickness direction of the second light
emitting layer EML2. A third resonance distance RD3 is
obtained by measuring a distance between the third anode
ADE3 and the cathode CTD in a thickness direction of the
third light emitting layer EML3.

[0093] The first resonance distance RD 1 is longer than the
second resonance distance RD2. This is because the first
wavelength of the light emitted from the first light emitting
layer EML1 is longer than the second wavelength of the light
emitted from the second light emitting layer EML2.
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[0094] The second resonance distance RD2 is longer than
the third resonance distance RD3. This is because the second
wavelength of the light emitted from the second light emitting
layer EML2 is longer than the third wavelength of the light
emitted from the third light emitting layer EML3.

[0095] To form the organic light emitting diode having the
resonance structure, an inkjet printing method is widely used.
When the inkjet printing method is used, an amount and a
concentration of a liquefied material used to form the hole
transport region HTR, the first, second, and third light emit-
ting layers EML1, EML2, and EML3, and the electron trans-
port region ETR may be controlled. In this case, the first,
second, and third resonance distances RD1, RD2, and RD3
may be easily controlled.

[0096] As shown inFIG. 4, the first light emitting area EA1
is small when compared to the second light emitting area EA2
and the third light emitting area EA3. The relatively small size
of the first light emitting area EA1 makes it difficult to control
the first resonance distance RD1 to the desired resonance
distance when injecting liquefied material for hole transport
region HTR, the first light emitting layer EML1, and the
electron transport region ETR. Accordingly, as shown in
FIGS. 5 and 6, the first opening OP1 includes n first light
emitting areas BA1 (i.e., four first light emitting areas EA1),
providing a larger area (i.e., wider in the first direction) for
injecting the liquefied material through the pixel definition
layer PDL. The larger area makes it easier to control the first
resonance distance RD1 when compared to injecting lique-
fied material in a single first light emitting area EA1.

[0097] The area of the second light emitting area EA2 is
larger than the area of the first light emitting area EA1, but
smaller than the area of the third light emitting area EA3.
Therefore, it is easier to control the second resonance distance
RD2 when injecting the liquefied material for the hole trans-
port region HTR, the second light emitting layer EML.2, and
the electron transport region ETR than the first resonance
distance RD1 for an individual first light emitting area EA1
but not as easy to control the third resonance distance RD3 for
an individual third light emitting area EA3. Accordingly,
when the liquefied material is injected through the second
opening OP2 of the pixel definition layer PDL, each second
opening OP2 corresponds to m second light emitting areas
EA2 (i.e., two second light emitting areas EA2). Thus, the
liquefied material is injected to a larger area (i.e., wider area
in the second direction DR2) than a single second light emit-
ting area EA2 making it easier to control the second reso-
nance distance RD2 when compared to injecting the liquefied
material in a single second light emitting area EA2.

[0098] Theareaofthe third light emitting area EA3 islarger
than the area of the first light emitting area EA1 and the area
of the second light emitting area EA2. Thus, it is easier to
control the third resonance distance RD3 when injecting the
liquefied material for the hole transport region HTR, the third
light emitting layer EM13, and the electron transport region
ETR than the second resonance distance RD2 for an indi-
vidual second light emitting area EA2. The liquefied material
is injected through the third opening OP3 of the pixel defini-
tion layer PDL corresponding to k third light emitting areas
EA3 (i.e., each third opening OP3 may include one third light
emitting areas EA3).

[0099] Referring to FIG. 7B, the hole transport region HTR
is disposed on the base substrate 10 to cover the first anodes
ADEL. The first light emitting layer EMI.1 is disposed on the
hole transport region HTR. The electron transport region
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ETR is disposed on the first light emitting layer EML1. The
cathode CTD is disposed on the electron transport region
ETR and the pixel definition layer PDL.

[0100] The pixel definition layer PDL exposes n first
anodes ADE1. The first opening OP1 is defined by an area
corresponding to n first anodes ADE1.

[0101] Areas of the first light emitting layer EML1, which
are overlapped with the first anodes ADFE1, emit the light
having the first wavelength.

[0102] FIGS. 7C to 7G illustrate a manufacturing method
of the organic light emitting display panel as sectional views
taken along sectional line I-I' of FIG. 5. FIG. 8 is a flowchart
illustrating a manufacturing method of the organic light emit-
ting display panel of FIG. 5 and corresponds to FIGS. 7C-7G.
[0103] Referring to FIGS. 7C and 8, an anode layer includ-
ing the first, second, and third anodes ADE1, ADE2, and
ADE3 is formed or otherwise disposed on the base substrate
10 (S10). In this case, the area of the first anode ADE1 is
smaller than the area of the second anode ADE2 and the area
of the second anode ADE2 is smaller than the area of the third
anode ADE3.

[0104] The pixel definition layer PDL is formed or other-
wise disposed on the base substrate 10 (S20). The first, sec-
ond, and third openings OP1, OP2, and OP3 are defined
through the pixel definition layer PDL. The first opening OP1
exposes the n (nis a natural number equal to or greater than 2)
first anodes ADE1 at once. The second opening OP2 exposes
the m (mis a natural number equal to or greater than 1) second
anodes ADE2 atonce. The third opening OP3 exposes thek (k
is a natural number equal to or greater than 1) third anodes
ADE3 at once.

[0105] Referring to FIGS. 7D and 8, the liquefied material
1s disposed to the areas corresponding to the first, second, and
third openings OP1, OP2, and OP3 to form the hole transport
regions HTR on the first, second, and third anodes ADEI1,
ADE2, and ADE3 (S30). In this case, the amount and the
concentration of the liquefied material disposed to the areas
corresponding to the first, second, and third openings OP1,
0OP2, and OP3 are constant. However, the thicknesses of the
hole transport regions HTR may be different from each other.
The resonance distance of the organic light emitting diode
may be controlled using the difference in thickness of the hole
transport region HTR.

[0106] The hole transport region HTR is formed or other-
wise disposed by the inkjet printing method, but it should not
be limited to such a method. For example, the hole transport
region HTR may be formed by a vacuum deposition method,
a spin coating method, a cast method, a Langmuir-Blodgett
(LB) method, a laser printing method, or a laser induced
thermal imaging (LITI) method.

[0107] Referring to FIGS. 7E and 8, the liquefied material
is disposed to the areas corresponding to the first, second, and
third openings OP1, OP2, and OP3 to form the first, second,
and third light emitting layers EML1, EML2, and EML3 on
the hole transport region HTR (S40). In detail, a first organic
material is disposed to the area corresponding to the first
opening OP1 to form the first light emitting layer EML1, a
second organic material is disposed to the area corresponding
to the second opening OP2 to form the second light emitting
layer EMI2, and a third organic material is disposed to the
area corresponding to the third opening OP3 to form the third
light emitting layer EM13.

[0108] Inthiscase, the first, second, and third organic mate-
rials are different from each other. This is because the wave-
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lengths of the lights emitted from the first, second, and third
light emitting layers EML1, EML2, and EML3 are different
from each other.

[0109] The first light emitting layer EML1 emits the light
having the first wavelength, the second light emitting layer
EML2 emits the light having the second wavelength, and the
third light emitting layer EML3 emits the light having the
third wavelength. The first, second, and third wavelengths are
as described with reference to FIG. 4. The liquefied organic
materials disposed to form the first, second, and third light
emitting layers EML1, EML2, and EML3 are as described
with reference to FIG. 7A.

[0110] The thicknesses of the first, second, and third light
emitting layers EML1, EML2, and EML3 may be different
from each other. As described above, the resonance distance
of the organic light emitting diode may be controlled by
controlling the thickness of each of the first, second, and third
light emitting layers EML1, EML2, and EML3.

[0111] The first, second, and third light emitting layers
EML1, EML2, and EML3 are formed by the inkjet printing
method, but it should not be limited thereto or thereby. As
another way, the first, second, and third light emitting layers
EML1, EML2, and EML3 may be formed by a vacuum depo-
sition method, a spin coating method, a cast method, a Lang-
muir-Blodgett (LB) method, a laser printing method, or a
laser induced thermal imaging (LITT) method.

[0112] Referring to FIGS. 7F and 8, the electron transport
regions ETR are formed or otherwise disposed on the first,
second, and third light emitting layers EML1, EML2, and
EML3 (S850). The electron transport regions ETR may be
disposed by disposing the liquefied material to the areas cor-
responding to the first, second, and third openings OP1, OP2,
and OP3.

[0113] The thicknesses of the electron transport regions
ETR may be different from each other. The resonance dis-
tance of the organic light emitting diode may be controlled by
controlling the thickness of each of the electron transport
regions ETR.

[0114] The electron transport region ETR is disposed by
the inkjet printing method, but it should not be limited to such
a method. For example, the electron transport region ETR
may be formed by a vacuum deposition method, a spin coat-
ing method, a cast method, a Langmuir-Blodgett (LB)
method, a laser printing method, or a laser induced thermal
imaging (LITI) method.

[0115] Referring to FIGS. 7G and 8, the cathode CTD is
formed or otherwise disposed on the hole transport regions
ETR and the pixel definition layer PDL (860). The material of
the cathode CTD is as described with reference to FIG. TA.

[0116] FIGS. 9 and 10 are plan views showing an organic
light emitting display panel according to an exemplary
embodiment.

[0117] Referring to FIG. 9, an organic light emitting dis-
play panel DP-1 includes pixels PX1-1, PX2-1, and PX3-1
and light emitting areas EA1-1, EA2-1, and FA3-1 respec-
tively corresponding to the pixels PX1-1, PX2-1, and PX3-1.
[0118] The first pixels PX1-1 arranged in the second direc-
tion DR2 form first pixel columns PXR1-1 and PXR1-2. The
second pixels PX2-1 arranged in the second direction DR2
form second pixel columns PXR2-1 and PXR2-2. The third
pixels PX3-1 arranged in the second direction DR2 form third
pixel columns PXR3-1 and PXR3-2. The pixel columns
PXR1-1, PXR1-2, PXR2-1, PXR2-2, PXR3-1, and PXR3-2
are arranged in order of the third pixel column PXR3-1, the
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second pixel column PXR2-1, the first pixel column PXR1-1,
the first pixel column PXR1-2, the second pixel column
PXR2-2, and the third pixel column PXR3-2 along the first
direction DR1.

[0119] 1In other words, the first pixel column PXR1-1 is
disposed between the other first pixel column PXR1-2 and the
second pixel column PXR2-1, which are disposed adjacent to
each other. The second pixel column PXR2-1 is disposed
between the first pixel column PXR1-1 and the third pixel
column PXR3-1. The third pixel column PXR3-1 is disposed
between the other third pixel column PXR3-3 and the second
pixel column PXR2-1, which are disposed adjacent to each
other.

[0120] Referring to FIG. 10, a pixel definition layer PDL-1
includes a first opening OP1-1, a second opening OP2-1, and
a third opening OP3-1, which are formed through the pixel
definition layer PDL-1.

[0121] The first opening OP1-1 is defined to correspond to
n (n is a natural number equal to or greater than 2) first light
emitting areas EA1-1. Accordingly, the n first light emitting
areas EA1-1 emit the light having the first wavelength
through the first opening OP1-1. The n first light emitting
areas EA1-1 are arranged in two columns. In this case, when
nis 4, four first light emitting areas EA1-1 are arranged in two
rows by two columns.

[0122] The second opening OP2-1 is defined to correspond
to m (m is a natural number equal to or greater than 1 and
smaller than n) second light emitting areas EA2-1. Therefore,
the m second light emitting areas EA2-1 emit the light having
the second wavelength through the second opening OP2-1.
The m second light emitting areas EA2-1 are arranged in one
column. In this case, when the m is 2, two second light
emitting areas EA2-1 are arranged in two rows by one col-
umn.

[0123] Thethird opening OP3-1 is defined to correspond to
k (k is a natural number equal to or greater than 1 and equal to
or smaller than m) third light emitting areas EA3-1. Thus, the
k third light emitting areas EA3-1 emit the light having the
third wavelength through the third opening OP3-1. In this
case, the k may be, but not limited to, 1.

[0124] FIGS. 11 and 12 are plan views showing an organic
light emitting display panel according to an exemplary
embodiment.

[0125] Referring to FIG. 11, an organic light emitting dis-
play panel DP-2 includes pixels PX1-2, PX2-2, and PX3-2
and light emitting areas EA1-2, EA2-2, and EA3-2 respec-
tively corresponding to the pixels PX1-2, PX2-2, and PX3-2.

[0126] A first pixel row PXC1 includes first pixels PX1-2
and second pixels PX2-2. Two first pixels PX1-2 are alter-
nately arranged with two second pixels PX2-2 in the first
pixel row PXC1 along the first direction DR1. However, only
one first pixel PX1-2 or one second pixel PX2-2 is disposed at
a start position and an end position of the first pixel row
PXCI1. For example, the first pixel row PXC1 may include the
following arrangement in the first direction DR1: second
pixel PX2-2, first pixel PX1-2, first pixel PX1-2, second pixel
PX2-2, second pixel PX2-2, first pixel PX1-2, first pixel
PX1-2, and second pixel PX2-2.

[0127] The second pixel row PXC2 includes third pixels
PX3-2. The third pixels PX3-2 are arranged in one line along
the first direction DR1.



US 2016/0276615 A1l

[0128] Referring to FIG. 12, a pixel definition layer PDL-2
includes a first opening OP1-2, a second opening OP2-2, and
a third opening OP3-2, which are formed through the pixel
definition layer PDL-2.

[0129] The first opening OP1-2 is defined to correspond to
four first light emitting areas EA1-2. Accordingly, the four
first light emitting areas EA1-2 emit the light having the first
wavelength through the first opening OP1-2. The four first
light emitting areas EA1-2 are arranged in two rows by two
columns.

[0130] The second opening OP2-2 is defined to correspond
to two second light emitting areas EA2-2. Therefore, the two
second light emitting areas EA2-2 emit the light having the
second wavelength through the second opening OP2-2. The
two second light emitting areas EA2-2 are arranged in two
rows by one column,

[0131] The third opening OP3-2 is defined to correspond to
one third light emitting area EA3-2. Thus, the one third light
emitting areas EA3-2 emit the light having the third wave-
length through the third opening OP3-2. The four first light
emitting areas EA1-2 are arranged in two rows by two col-
umns.

[0132] Although certain exemplary embodiments and
implementations have been described herein, other embodi-
ments and modifications will be apparent from this descrip-
tion. Accordingly, the inventive concept is not limited to such
embodiments, but rather to the broader scope of the presented
claims and various obvious modifications and equivalent
arrangements.

What is claimed is:

1. An organic light emitting display panel comprising:

a base substrate comprising first pixels configured to emit

a light having a first wavelength and second pixels con-
figured to emit a light having a second wavelength; and

a pixel definition layer disposed on the base substrate, the

pixel definition layer comprising first and second open-
ings, wherein the first opening corresponds to light emit-
ting areas of n (n is a natural number equal to or greater
than 2) first pixels among the first pixels, the second
opening corresponds to light emitting areas of m (mis a
natural number equal to or greater than 1 and smaller
than n) second pixels among the second pixels, and an
area of the light emitting area of each of the first pixels is
smaller than an area of the light emitting area of each of
the second pixels.

2. The organic light emitting display panel of claim 1,
wherein the base substrate further comprises third pixels con-
figured to emit a light having a third wavelength, the pixel
definition layer further comprises a third opening, the third
opening corresponds to light emitting areas of k (k is a natural
number equal to or greater than 1 and smaller than m) third
pixels, and the area of the light emitting area of each of the
second pixels is smaller than an area of the light emitting area
of each of the third pixels.

3. The organic light emitting display panel of claim 2,
wherein the first wavelength is longer than the second wave-
length and the second wavelength is longer than the third
wavelength.

4. The organic light emitting display panel of claim 3,
wherein the light emitting area of each of the first pixels is
defined by an area in which a first anode disposed on the base
substrate is overlapped with a first light emitting layer dis-
posed on the first anode, the light emitting area of each of the
second pixels is defined by an area in which a second anode
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disposed on the base substrate is overlapped with a second
light emitting layer disposed on the second anode, and the
light emitting area of each of the third pixels is defined by an
area in which a third anode disposed on the base substrate is
overlapped with a third light emitting layer disposed on the
third anode.

5. The organic light emitting display panel of claim 4,
wherein the first opening is configured to expose the n first
anodes and areas defined between the n first anodes of the
base substrate, the second opening is configured to expose the
m second anodes and areas defined between the m second
anodes of the base substrate, and the third opening is config-
ured to expose the k third anodes and areas defined between
the k third anodes of the base substrate.

6. The organic light emitting display panel of claim 5,

further comprising:

a cathode disposed on the first, second, and third light
emitting layers, wherein a first length measured from the
first anode to the cathode along a thickness direction of
the first light emitting layer is longer than a second
length measured from the second anode to the cathode
along the thickness direction of the second light emitting
layer, and the second length measured from the second
anode to the cathode along the thickness direction of the
second light emitting layer is longer than a third length
measured from the third anode to the cathode along the
thickness direction of the third light emitting layer.

7. The organic light emitting display panel of claim 6,
wherein the n is 4, the m is 2, and the kis 1.

8. The organic light emitting display panel of claim 6,
wherein the n first pixels are arranged in a first line, the m
second pixels are arranged in a second line, and an arrange-
ment direction in which the n first pixels are arranged is equal
to the arrangement direction in which the m second pixels
area are arranged.

9. The organic light emitting display panel of claim 6,
wherein the n first pixels are arranged in two first lines and the
second pixels are arranged in a second line.

10. The organic light emitting display panel of claim 9,
wherein a direction in which the n first pixels are arranged is
equal to the direction in which the m second pixels are
arranged.

11. The organic light emitting display panel of claim 10,
comprising:
first pixel columns in which the first pixels are arranged in
the first line;

second pixel columns in which the second pixels are
arranged in a second line; and

third pixel columns in which the third pixels are arranged in
a third line, wherein one first pixel column of the first
pixel columns is disposed between another first pixel
column and one second pixel column of the second pixel
columns, one second pixel column of the second pixel
columuns is disposed between one first pixel column and
one third pixel column of the third pixel columns, and
one third pixel column of the third pixel columns is
disposed between another third pixel column and one
second pixel column of the second pixel columns.

12. The organic light emitting display panel of claim 6,
wherein the n first pixels are arranged in two rows by two
columns and the m second pixels are arranged in two rows by
one column.
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13. The organic light emitting display panel of claim 12,
comptising:

a first pixel row in which two first pixels are alternately
arranged with two second pixels; and

asecond pixel row in which the third pixels are arranged in
a line, wherein a first pixel of the first pixel row is
disposed adjacent to the second and third pixels of the
second pixel row to form one pixel group.

14. A method of manufacturing an organic light emitting

display panel, comprising:

disposing an anode layer comprising first anodes and sec-
ond anodes, each second anode having an area greater
than each of the first anodes on a base substrate;

disposing a pixel definition layer comprising a first open-
ing exposing n (n is a natural number equal to or greater
than 2) first anodes of the first anodes and a second
opening exposing m (m is a natural number equal to or
greater than 1 and smaller than n) second anodes of the
second anodes;

disposing a liquefied material to areas corresponding to the
first and second openings to form hole transport regions
on the n first anodes and the m second anodes;

disposing a first liquefied organic material to an area cor-
responding to the first opening to form a first light emit-
ting layer and a second liquefied organic material to an
area corresponding to the second opening to form a
second light emitting layer;

disposing electron transport regions on the first and second
light emitting layers; and

disposing a cathode on the electron transport regions.

15. The method of claim 14, wherein:

the anode layer further comprises third anodes, each of the
third anodes having an area greater than each of the
second anodes, and

Sep. 22,2016

the pixel definition layer further comprises a third opening
to exposek (k is a natural number equal to or greater than
1 and smaller than m) of the third anodes,

the method further comprising:

disposing a third liquefied organic material corresponding
to the third opening to form a third light emitting layer;
and

disposing a liquefied material to an area corresponding to

the third opening to form the hole transport regions on
the k third anodes.

16. The method of claim 15, wherein the disposing of the
electron transport regions comprises disposing a liquefied
material on the first, second, and third light emitting layers to
form the electron transport regions.

17. The method of claim 16, wherein:

the first light emitting layer formed by the first organic

material to emit a light having a first wavelength;

the second light emitting layer formed by the second

organic material to emit a light having a second wave-
length; and

the third light emitting layer formed by the third organic

material to emit a light having a third wavelength, the
first wavelength is longer than the second wavelength,
and the second wavelength is longer than the third wave-
length.

18. The method of claim 17, wherein the n first anodes are
arranged in a first line and the m second anodes are arranged
in a second line.

19. The method of claim 17, wherein the n first anodes are
arranged in two first lines and the m second anodes are
arranged in a second line.

20. The method of claim 17, wherein the n is 4, the m is 2,
the n first anodes are arranged in two rows by two columns,
and the m second anodes are arranged in two rows by one
column.
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